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Abstract
This cross-sectional study used 2012 to 2019 Oregon Medicaid claims to estimate the prevalence of PrEP use and identify 
determinants of high adherence across transgender and cisgender men and women. Gender identity (cisgender woman/man; 
transgender, assigned female sex at birth [AFAB]; transgender, assigned male sex at birth [AMAB]) was based on medical 
history and enrollment records. Proportion of days covered ≥ 0.80 was considered high adherence to PrEP. The association 
between gender identity and PrEP uptake or high adherence was estimated using multivariable logistic regression. 1555 
PrEP users, including 171 (11.0%) cis women, 1171 (75.3%) cis men, 67 (4.3%) AFAB, and 146 (9.4%) AMAB individuals, 
were included. The probability of PrEP use per 10,000 people was highest in transgender groups (AMAB 546.8, 95% CI 
462.4–631.3; AFAB 226.5, 95% CI 173.4–279.6), followed by cisgender men (20.6, 95% CI 19.4, 21.8) and women (2.6, 
95% CI 2.2, 3.0). High adherence was significantly lower in AMAB recipients (72.6%) than cisgender women (86.0%) and 
cisgender men (82.2%). Among the 279 PrEP users with female on their enrollment record, 76 (27.2%) were AMAB, while 
among the 1276 PrEP users with male on their enrollment record, 35 (2.7%) were AFAB. This demonstrates the importance 
of surveillance methods that take gender identity into account in addition to sex assigned at birth. There were significant dif-
ferences in PrEP use and adherence by gender identity. PrEP surveillance, outreach, and prescribing practices must consider 
gender identity-unique risk factors.
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Introduction

Transgender and gender diverse (henceforth “trans”) people 
are disproportionately affected by HIV [1]. An estimated 
14 percent of trans women and 3 percent of trans men have 
a HIV diagnosis, compared to 0.4% of the US population 
[2, 3]. Pre-exposure prophylaxis (PrEP) can be an effective 
means to prevent new HIV infections. PrEP can decrease 
the probability of HIV acquisition by more than 90% among 
HIV-negative persons who adhere to the daily regimen [4].

Very little is known about the prevalence of PrEP use 
among trans populations. In a nationally representative study 

of 112 trans people in the US at risk for HIV, an estimated 
3% (n = 5) people were currently using PrEP [5]. Monitor-
ing data on PrEP uptake at national and state levels among 
trans people is also limited. AIDSVu, a public resource for 
visualizing HIV surveillance data, presents data on PrEP 
use and new cases of HIV, yet it does not identify PrEP use 
or new cases of HIV by gender identity. Rather, AIDSVu 
reports sex-specific estimates; 6.3% of PrEP users in the 
U.S. were female, and 93.7% were male in 2018 [6]. Because 
both HIV risk and access to healthcare differs for cisgender 
(henceforth “cis”) and trans people, the addition of a gender 
identity measure would improve PrEP surveillance [7].

There are several factors that could cause differences in 
uptake of PrEP and adherence by gender identity. While 
some risk factors for HIV are shared among individuals 
with the same types of organs used during sex (for example, 
trans men and cis women with vaginas), many more risk 
factors are gender-based. Compared to cis women, trans men 
have less contact with the healthcare system, less knowl-
edge about sexual health, and more cis male sexual partners 
that identify as gay or bisexual. Furthermore, trans men are 
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more likely to engage in survival sex and report substance 
use during sexual activity than cis women [8, 9]. These fac-
tors not only can explain risk for HIV, but also awareness, 
knowledge, and uptake of PrEP.

Trans individuals experience unique barriers in accessing 
PrEP and maintaining a daily pill regimen. PrEP and HIV 
testing are often part of preventive care, and trans people use 
less preventive care [10] because of fear of discrimination 
by providers [11], limited access to knowledgeable, cultur-
ally competent providers [12], and lack of insurance cover-
age for gender-affirming care. In 2015, Oregon became one 
of the first of 21 states’ (and Guam) Medicaid programs to 
cover gender-affirming hormones and surgeries. This new 
coverage may increase use of preventive care among trans 
people who are seeking a primary care provider for a gender-
affirming hormones prescription.

Another unique barrier trans people face in accessing 
PrEP is the failure of PrEP marketing campaigns to address 
trans-specific concerns. This can contribute to a lower level 
of awareness of PrEP among trans people compared to cis 
men who have sex with men [13]. PrEP uptake and adher-
ence among trans women have been particularly challenging. 
Community concerns about potential drug–drug interactions 
between feminizing hormones and PrEP persist despite evi-
dence that PrEP and hormones are safe and effective to use 
concurrently [14–17].

Cost—even among people with insurance—is a major 
barrier to PrEP uptake for many people [18], including trans 
individuals [19], who are more likely to be unemployed 
or underemployed than cis individuals. PrEP use is lower 
among people enrolled in Medicaid compared to private 
health insurance [20], even though Medicaid is the largest 
payer of people who have been diagnosed with HIV [21, 
22]. This is in part because there has been high variability 
in coverage generosity and cost sharing for PrEP. In June of 
2019, the US Preventive Services Task Force updated its 
recommendation for PrEP to a grade A, which effectively 
required Medicaid expansion states to provide PrEP without 
cost sharing [23]. At the time of this study, all state Medicaid 
programs provide some coverage for PrEP [24]. Despite this, 
very little is known about general PrEP uptake within state 
Medicaid programs [25, 26], and uptake specifically among 
trans Medicaid beneficiaries is unknown.

Furthermore, it is unknown whether trans individuals are 
less likely to be adherent to PrEP once they receive their first 
prescription. Trans populations have higher burdens of sub-
stance use and depression than cis populations [27], which 
could reduce adherence to PrEP. Prior studies have shown 
mixed associations: depression and substance use was linked 
with low adherence of PrEP in some populations [28, 29], 
but not others [29, 30]. No research we are aware of has 
studied the relationship of substance use and depression with 
PrEP adherence among trans men and women.

This study examines prevalence of PrEP use among trans 
and cis men and women in Oregon’s Medicaid program, 
and characterizes differences among PrEP users. Our pri-
mary objectives were to estimate the prevalence of PrEP use 
and identify determinants of high adherence across gender 
groups.

Methods

Study Population

We used administrative claims data from Oregon’s Medicaid 
Program from 2012 to 2019. This data contained informa-
tion on diagnostic codes, medical claims (for outpatient, 
inpatient, and emergency care), and pharmaceutical claims 
for every beneficiary who used Medicaid to pay for health 
care or medications during the study period. Unique identi-
fiers allowed us to follow an individual across multiple years 
and enrollment discontinuities. The data also included infor-
mation on providers' National Provider Identifier number 
and on beneficiaries’ age, gender, race/ethnicity, and county 
of residence. We excluded beneficiaries who were dually-
eligible for Medicare because claims were incomplete, and 
those who were under 18 because PrEP was not approved for 
youth until 2018, when approval was expanded to include 
adolescents who weigh at least 77 pounds [31].

Measures

Outcome Variables

The main outcomes of interest were whether beneficiaries 
had ever taken PrEP and the level of adherence to PrEP. We 
applied an algorithm used in prior work [20] to differen-
tiate HIV-negative patients taking tenofovir/emtricitabine 
(TDF/FTC) for PrEP from HIV-positive patients taking 
FTC/TDF for HIV treatment, hepatitis B treatment, and for 
post-exposure prophylaxis (eFigure 1, eTable I in the Sup-
plement). The proportion of days covered (PDC) was used to 
measure adherence. PDC was calculated by: (1) calculating 
the number of days with TDF/FTC between the first day of 
the first TDF/FTC fill and the last day of the last fill in the 
year and (2) dividing this number by the number of days in 
this interval [32]. We created a binary indicator variable for 
high adherence (PDC 0.8 or higher), consistent with prior 
work [33].

Exposure Variables

The main exposure of interest was gender identity. We 
identified trans beneficiaries as those who had at least one 
gender identity-related diagnosis code (ICD-9: 302.5x, 
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302.6, 302.85, ICD-10: F640, F642, F641, F648, F649, 
Z87.890) over the period. While not all individuals with 
a gender identity-related diagnosis code identify as trans, 
and not all trans people receive these diagnoses, previ-
ous studies have found very high sensitivity and specific-
ity using this method [34, 35]. Sex assigned at birth for 
trans beneficiaries was based on sex-specific claims, use of 
gender-affirming medications (i.e. masculinizing or femin-
izing hormones), and gender patterns on the enrollment 
record (eFigure 2 in the Supplement). Trans beneficiar-
ies were characterized as being assigned female (AFAB) 
or male sex at birth (AMAB). Cis men and women were 
beneficiaries who were not identified as trans and had male 
and female on their enrollment record, respectively.

Beneficiary Characteristics

Demographic variables included age, race and ethnicity, 
county of residence, and year(s) of enrollment. Age was 
calculated as age at the time of PrEP initiation among 
PrEP users, and age at the time of enrollment among non-
users. Age was categorized as 18–24 years, 25–34 years, 
35–49 years, or 50 years and older. Beneficiaries with self-
reported race and ethnicity on their enrollment records 
were categorized as Non-Hispanic White, Non-Hispanic 
Black, Hispanic, or Other, while those with missing race 
and ethnicity were categorized as Unknown. County of 
residence was obtained from enrollment records and a 
binary indicator was created to denote residence within 
the Portland Metro region or outside it. Binary indica-
tors were created to specify whether beneficiaries were 
annually enrolled during the study period. Demographic 
variables were operationalized consistent with a previous 
claims-based study of PrEP use [36].

Characteristics of PrEP Users

For those who used PrEP, we also included history of sub-
stance use disorder or depression during the year PrEP 
was initiated, existence of a concurrent daily pill regimen 
when PrEP was initiated, and, among trans beneficiaries, 
whether PrEP and gender-affirming hormones were pre-
scribed by the same provider. Diagnosis codes for sub-
stance use disorder and depression were obtained from 
2018 Healthcare Effectiveness Data and Information Set 
value sets [37]. Concurrent daily pill regimens were identi-
fied from beneficiaries’ pharmaceutical claims. Receipt of 
PrEP and gender-affirming hormones from the same pro-
vider was identified using the National Provider Identifier 
field on beneficiaries’ pharmaceutical claims.

Statistical Analysis

Descriptive

We first descriptively analyzed all Oregon Medicaid benefi-
ciaries who did and did not use TDF/FTC for PrEP during the 
analytic period. Second, among the beneficiaries who ever used 
PrEP, we compared demographic and health characteristics by 
gender identity. Chi-square and Fisher’s Exact tests were used to 
compare the distributions of characteristics across the four gen-
der identity groups (AFAB, AMAB, cis women, and cis men).

Differences in PrEP Use and Adherence

Next, to understand whether trans individuals who were 
AFAB or AMAB differed in their probability of using PrEP 
compared to cis women and men, we conducted a multi-
variable logistic regression analysis to evaluate the asso-
ciation between gender identity and ever taking PrEP, and 
included age, race and ethnicity, residence, and enrollment 
variables as covariates. To understand whether trans and cis 
men and women differed in their probability of having high 
adherence, we conducted a multivariate logistic regression 
analysis with high adherence to PrEP (PDC ≥ 0.8) as the 
outcome measure. This model controlled for demographic 
and health covariates. Post-estimation predictive margins 
were reported to aid interpretation.

All data analyses were completed in November of 2020 
in R version 4.0.3. The study protocol was approved by the 
Oregon Health & Sciences University Institutional Review 
Board.

Results

Population Description

A total of 1,225,243 adult beneficiaries were included, of 
whom 1555 (0.13%) received PrEP (Table 1, eFigure 1 in 
the Supplement). Among PrEP users, 213 (13.7%) were 
trans (9.4% AMAB and 4.3% AFAB), 171 (11.0%) were cis 
women, and 1171 (75.3%) were cis men (p < 0.001). PrEP 
use was concentrated among those aged 25–34 years (47.0% 
of all recipients) compared to other age groups (p < 0.001), 
and in those residing in the Portland Metro area (72.2% of 
all recipients, p < 0.001; Table 1).

Among the 279 PrEP users with female on their enroll-
ment record at PrEP start, 171 (61.3%) were cis women, 32 
(11.5%) were AFAB, and 76 (27.2%) were AMAB (Fig. 1). 
Among the 1276 PrEP users with male on their enrollment 
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record at PrEP start, 1171 (91.8%) were cis men, 35 (2.7%) 
were AFAB, and 70 (5.5%) were AMAB.

Description of PrEP Users

Of the 1555 PrEP users, the highest proportion of users were 
aged 25–34 years at PrEP initiation (Table 2). Thirty-nine 
percent of AFAB were aged 18–24 compared to 18.1–23.3% 
of the other gender groups (p < 0.001). A higher propor-
tion of AFAB (61.2%) and cis women (60.2%) were non-
Hispanic white, compared to other groups (p < 0.001). A 
higher proportion of AFAB recipients (86.6%) resided in 
the Portland metro area compared to 67.3–72.6% of other 
groups (p = 0.03). Forty-two percent of AMAB individuals 
and 42.7% of cis women had a substance use disorder, com-
pared to 26.9% of AFAB and 25.1% of cis men (p < 0.001). 
The prevalence of diagnosed depression was 44.8% in AFAB 
and 45.9% in AMAB, compared to 36.8% in cis women and 
24.8% in cis men (p < 0.001). High adherence to PrEP was 
lower among AMAB beneficiaries (72.6% compared to 
80.6% or higher in all other groups; p = 0.02). An estimated 
3 in 4 trans beneficiaries were prescribed PrEP and gender-
affirming hormones from the same provider (Table 2).

Gender Identity‑Based Differences in PrEP Use 
and Adherence

The predicted probability of PrEP use per 10,000 people 
was 226.5 in the AFAB group (95% CI 173.4, 279.6), 546.8 
in the AMAB group (95% CI 462.4, 631.3), 20.6 in cis men 
(95% CI 19.4, 21.8), and 2.6 in cis women (95% CI 2.2, 3.0). 
The predicted probability of high adherence among PrEP 
users was 86.0% in cis women, 82.2% in cis men, 80.6% in 
AFAB, and 72.6% in AMAB recipients.

High adherence was significantly lower in AMAB recipi-
ents (72.6%, 95% CI: 65.4%, 79.8%) than among cisgender 
women (86.0%, 95% CI: 80.8%, 91.2%) and cisgender men 
(82.2%, 95% CI: 80.0%, 84.3%) (Table 3, eTables II and III 
in the Supplement).

Discussion

This study is, to our knowledge, the first to use Medicaid 
claims data to evaluate state-wide PrEP use. In Oregon’s 
Medicaid program, trans people assigned female or male 
sex at birth used PrEP at far higher rates than cis women and 
men. If these rates were applied at the national level across 
the 27.6 million non-elderly adults enrolled in Medicaid, the 
estimated number of users would include 9300 trans indi-
viduals, 2750 cis women, and 26,460 cis men. These rates 
of use (5.8% of AMAB and 2.3% of AFAB) are consistent 

Fig. 1  Gender on enrollment 
record of PrEP users. AFAB 
assigned female sex at birth, 
AMAB assigned male sex at 
birth; PrEP Pre-Exposure 
Prophylaxis
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with prior work that found 2.5–9% of transgender people 
at risk for HIV used PrEP nationwide [5, 38]. To date, only 
one other study has used claims data to evaluate PrEP use 
by gender identity. In that study, which comprised com-
mercially- and publicly-insured Rhode Island youth aged 
18–25 years, 1.75% of trans and gender diverse beneficiaries 
received PrEP, compared to 0.17% of cis men and 0.02% of 
cis women [39]. Although that study did not assess specific 
gender identity within the trans and gender diverse popula-
tion, the disproportionate ratios of PrEP use between trans 
and cis populations are similar to those seen in our study.

One surprising and important finding from this study is 
the misclassification of gender that can occur when using 
claims data for PrEP research. As trans people comprise a 
relatively high share of PrEP users compared to cis women, 
failure to identify trans people will inadvertently overesti-
mate PrEP use among cis women. Our present study found 
that more than 1 in 3 PrEP users with female on their enroll-
ment record had a transgender-specific diagnosis, and 70% 
of those with transgender-specific diagnoses were AMAB. 
Misclassification matters for monitoring trends in PrEP use. 
For example, AIDSVu reports the PrEP-to-Need Ratio each 
year for males and females based on sex assigned at birth in 

Table 1  Characteristics of PrEP users and non-users in Oregon’s Medicaid program, 2012–2019

Abbreviations: PrEP Pre-Exposure Prophylaxis
a Cisgender woman and man are identified based on the absence of a transgender-specific diagnosis and the gender on the enrollment record. 
Transgender groups are identified based on the presence of a transgender-specific diagnosis, sex-specific claims, use of gender-affirming mascu-
linizing or feminizing hormones, and gender patterns on the enrollment record
b P value derived using Fisher’s Exact test
c Age is ascertained at time of first PrEP prescription for PrEP users and age at earliest enrollment for non-users
d Since 2014, a design change in the Oregon Eligibility System online application allowed the race/ethnicity question to be skippable
e Portland Metro refers to residence in the Tri-county area
f Year refers to enrollment at any time during the year

Characteristic, n (%) PrEP non-users 
(n = 1,223,688)

PrEP users (n = 1555) P value (χ2)

Gender group a, b  < 0.001
Cisgender woman 650,404 (53.2) 171 (11.0)
Cisgender man 567,869 (46.4) 1,171 (75.3)
Transgender, assigned female sex at birth 2891 (0.2) 67 (4.3)
Transgender, assigned male sex at birth 2524 (0.2) 146 (9.4)
Age group c  < 0.001 (χ2 357.1, df = 3)
18–24 400,328 (32.7) 309 (19.9)
25–34 343,589 (28.1) 731 (47.0)
35–49 301,952 (24.7) 421 (27.1)
50 + 177,819 (14.5) 94 (6.0)
Race/ethnicity  < 0.001 (χ2 136.7, df = 4)
Non-Hispanic white 657,104 (53.7) 815 (52.4)
Non-Hispanic Black 35,735 (2.9) 61 (3.9)
Hispanic 196,154 (16.0) 117 (7.5)
Other 235,084 (19.2) 356 (22.9)
Unknown d 99,611 (8.1) 206 (13.2)
Portland Metro e 480,956 (39.3) 1,123 (72.2)  < 0.001 (χ2 703.7, df = 1)
Year f

2012 261,528 (21.4) 174 (11.2)  < 0.001 (χ2 95.3, df = 1)
2013 260,077 (21.3) 178 (11.4)  < 0.001 (χ2 88.7, df = 1)
2014 589,146 (48.1) 631 (40.6)  < 0.001 (χ2 35.3, df = 1)
2015 719,624 (58.8) 845 (54.3)  < 0.001 (χ2 12.6, df = 1)
2016 747,776 (61.1) 988 (63.5) 0.053 (χ2 3.8, df = 1)
2017 703,137 (57.5) 1126 (72.4)  < 0.001 (χ2 141.4, df = 1)
2018 663,475 (54.2) 1214 (78.1)  < 0.001 (χ2 355.0, df = 1)
2019 678,528 (55.4) 1252 (80.5)  < 0.001 (χ2 394.0, df = 1)
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Table 2  Characteristics of PrEP users in Oregon’s Medicaid Program

Abbreviations: proportion of days covered; PrEP pre-exposure prophylaxis
a All P values derived using Fisher’s Exact test
b Age is ascertained at time of first PrEP prescription for PrEP users and age at earliest enrollment for non-users
c Since 2014, a design change in the Oregon Eligibility System online application allowed the race/ethnicity question to be skippable
d Portland Metro refers to residence in the Tri-county area
e Diagnosed in the year starting PrEP
f Concurrent daily pill regimen at the date of PrEP initiation
g Proportion of days covered is calculated by: (1) calculating the number of days with PrEP between the first day of the first PrEP fill and the last 
day of the last fill in the year and (2) dividing this number by the number of days in this interval
h Gender-affirming hormones are provided to transgender beneficiaries only

Characteristic, n (%) Cisgender 
Women (n = 171)

Cisgender Men 
(n = 1171)

Transgender, assigned 
female sex at birth (n = 67)

Transgender, assigned male 
sex at birth (n = 146)

P value a

Age group b  < 0.001
18–24 37 (21.6) 212 (18.1) 26 (38.8) 34 (23.3)
25–34 66 (38.6) 560 (47.8) 32 (47.8) 73 (50.0)
35–49 63 (36.8) 314 (26.8) 9 (13.4) 35 (24.0)
50 + 5 (2.9) 85 (7.3) 0 (0) 4 (2.7)
Race/ethnicity  < 0.001
Non-Hispanic white 103 (60.2) 591 (50.5) 41 (61.2) 80 (54.8)
Non-Hispanic Black 14 (8.2) 40 (3.4) 2 (3.0) 5 (3.4)
Hispanic 15 (8.8) 95 (8.1) 2 (3.0) 5 (3.4)
Other 28 (16.4) 277 (23.7) 17 (25.4) 34 (23.3)
Unknown c 11 (6.4) 168 (14.3) 5 (7.5) 22 (15.1)
Portland Metro d 115 (67.3) 844 (72.1) 58 (86.6) 106 (72.6) 0.025
Substance use disorder e 73 (42.7) 294 (25.1) 18 (26.9) 61 (41.8)  < 0.001
Depression e 63 (36.8) 290 (24.8) 30 (44.8) 67 (45.9)  < 0.001
Daily pill regimen f 90 (52.6) 433 (37.0) 36 (53.7) 105 (71.9)  < 0.001
High adherence (PDC ≥ 0.8)g 147 (86.0) 962 (82.2) 54 (80.6) 106 (72.6) 0.020
PrEP from gender-affirming 

hormone prescriber h
– – 52 (77.6) 109 (74.7)  < 0.001

Table 3  Predicted probability of 
PrEP use and high adherence by 
gender group

PrEP pre-exposure prophylaxis
a A logistic regression model followed by post-estimation predictive margins for gender was used for inter-
pretation. This model was adjusted for age, race/ethnicity, Portland Metro residence, and enrollment during 
the year
b Probabilities were multiplied by 10,000 to improve interpretation
c A logistic regression model followed by post-estimation predictive margins for gender was used for inter-
pretation. This model was adjusted for age, race/ethnicity, Portland Metro residence, substance use disor-
der, depression, and having a daily pill regimen
d Cisgender woman and man are identified based on the absence of a transgender-specific diagnosis and the 
gender on the enrollment record. Transgender groups are identified based on the presence of a transgender-
specific diagnosis, sex-specific claims, use of gender-affirming masculinizing or feminizing hormones, and 
gender patterns on the enrollment record

Use of PrEP per 10 k a, b 
(n = 1,225,243)

High adherence among all 
PrEP users, % c (n = 1555)

Gender group d

Cisgender woman 2.6 (2.2, 3.0) 86.0 (80.8, 91.2)
Cisgender man 20.6 (19.4, 21.8) 82.2 (80.0, 84.3)
Transgender, assigned female sex at birth 226.5 (173.4, 279.6) 80.6 (71.1, 90.1)
Transgender, assigned male sex at birth 546.8 (462.4, 631.3) 72.6 (65.4, 79.8)
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each state but does not report trans identity. Furthermore, 
trans populations experience unique barriers to care, such 
as concerns about drug interactions among those taking 
feminizing hormones, failure of PrEP campaigns to reach 
trans people, and experiencing discrimination in healthcare 
[14–17, 40], which further differentiates trends in uptake. A 
study of 843 HIV-negative trans and gender diverse individ-
uals suggests the cisnormative approach to identifying PrEP 
candidates is inappropriate: AFAB who identified as trans-
masculine had borderline higher odds of PrEP uptake than 
those who identified as nonbinary, while not experiencing 
any cisgender male partner stigma was significantly associ-
ated with higher odds of PrEP adherence [40]. Inclusion of 
trans identities in data collection and reporting efforts will 
increase the accuracy of surveillance efforts as well as help 
monitor outreach and improve targeted spending for at-risk 
populations.

While AFAB are often presumed to have cis female sex 
partners and thereby to be low risk for HIV [8], our study 
identified 4.3% of PrEP users as AFAB. Prior research found 
1 in 5 AFAB had a positive or unknown HIV/STI status 
partner in their lifetime [41]. Our study found AFAB dif-
fered from AMAB PrEP users in several ways. A higher 
proportion of AFAB PrEP users were younger and located 
within the Portland metro area. This may reflect the chang-
ing sexual behaviors of younger AFAB people [8].

Our study found important demographic and health differ-
ences among PrEP users based on gender identity. A higher 
proportion of trans PrEP users in our study were younger 
than 35 years compared to cis people. This age distribu-
tion was similar to that observed in a prior national study of 
commercially insured PrEP users [42]. Our study also found 
AMAB had lower adherence compared to the other gender 
identity groups, even after adjusting for other factors that 
can impact risk. This may be due to fears that hormones may 
interact with PrEP, discriminatory experiences with provid-
ers, and health systems inaccessibility [43].

Cis women and AMAB PrEP users had similarly high 
rates of a diagnosed substance use disorder (40%), which 
differed from gender identity-based prevalence observed in 
Behavioral Risk Factor Surveillance data [44]. Future stud-
ies should explore whether populations of women at risk of 
HIV transmission may experience similar levels of vulner-
ability. Trans PrEP users in our study had higher prevalence 
of diagnosed depression than cis PrEP users, which was 
consistent with prior literature in the general US popula-
tion [44].

This study has several limitations. First, claims data 
lack qualitative or narrative data regarding a patient’s risk 
of contracting HIV. Consequently, we could not estimate 
whether PrEP was adequately prescribed among the at-risk 
population. Second, while we were able to use a published 
algorithm to differentiate PrEP users from HIV-positive 

patients taking TDF/FTC or for HIV-negative patients 
using TDF/FTC for post-exposure prophylaxis, we were 
not able to confirm whether TDF/FTC was being used for 
PrEP. However, given the limited indications for TDF/FTC 
prescription, we believe the algorithm captures PrEP use 
with high sensitivity. Third, our method for ascertaining 
trans identity and sex assigned at birth has high specific-
ity, but moderate sensitivity [34]. We likely misclassified 
some of the trans population as cisgender, which may have 
biased our results toward the null. Fourth, we grouped 
our population into four gender identity categories, which 
may reinforce the rigid categorization of gender expansive 
people by failing to capture the diversity of trans commu-
nities, including nonbinary-identified people.

Despite these limitations, this study suggests sex 
assigned at birth and gender identity are fundamental risk 
modifiers for PrEP uptake and adherence. Among Oregon 
Medicaid beneficiaries, AFAB and AMAB had signifi-
cantly elevated rates of PrEP use compared to cis women 
and men. These results suggest the necessity of accurate 
surveillance using both sex and gender, targeted outreach, 
and culturally-competent HIV preventive care that takes 
into account the specific needs and risk factors of trans 
people.

Supplementary Information The online version of this article con-
tains supplementary material available https:// doi. org/ 10. 1007/ 
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